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Procedure depth-first search;

Begin
Open:= [start |;
Close:=1[1;
While open #[] do
Begin
Remove leftmost state from open, call is X;
If X is a goal then return ( success)
Else begin
Generate children of X;
Put X on closed,;
Eliminate children of X on open or closed;
Put remaining children on right end of open
End
End,;
return (failure)
end.
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1- Open= [A]; closed=[ ]

2- Open= [B,C]; closed=[A]

3- Open=[D,E,C]; closed=[A,B]
4- Open= [E,C]; closed=[A,B,D]



5- Open= [H,C]; closed=[A,B,D,E]
6- Open=[1,C]; closed=[A,B,D,E,H]
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Procedure breath-first search;
Begin
Open:= [start ];
Close:=1[1;
While open #[] do
Begin
Remove leftmost state from open, call is X;
If X is a goal then return ( success)
Else begin
Generate children of X;
Put X on closed,;
Eliminate children of X on open or closed;
Put remaining children on right end of open
End
End;
return (failure)
end.
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1- Open= [A]; closed=[ ]

2- Open= [B,C]; closed=[A ]

3- Open= [C,D,E]; closed=[A,B]

4- Open= [D,E,F,G]; closed=[A,B,C]

5- Open= [H,F,G]; closed=[A,B,C,D]

6- Open= [F,G,H]; closed=[A,B,C,D,E]
7- Open= [G,H]; closed=[A,B,C,D,E,F]
8- Open= [H]; closed=[A,B,C,D,E,F,G]
9- Open= [l]; closed=[A,B,C,D,E,F,G,H]
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1- Generate the first proposed solution in the same way as would be done
in the generate-and-test procedure. See if it is a solution. If so, quit.

Else continue.
2-From this solution apply some number of applicable rules to generate a
new set of proposed solutions.
3- From each element of the set do the following:-

a- send it to the test function , if it is a solution , quit.

b- if not, see if it is the closes to a solution of any of elements tested so

far. If it is remember it. If it is not, forget it.

4-Take the best element found above and use it as the next proposed
solution. This step corresponds to a move through the problem space in
the direction that appears to be leading the most quickly toward a goal 3.
5- Go back to step 2.
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Procedure best-first search:

Begin
Open:= [start |;
Close:=1[1;
While open #[] do
Begin
Remove the leftmost state from open, call is X;
If X = goal then return the path from start to X
Else begin
Generate children of X;
For each child of X do
Case
The child is not on open or closed;
Begin
Assign the child a heuristic value;
Add the child to open
End;
The child is already on open:
If the child was reached by a shorter path
Then give the state on open the shorter path
The child is already on closed:
If the child was reached by a shorter path then
Begin
Remove the state from closed;
Add the child to open
End;
End;
Put X on closed;
Re-order states on open by heuristic merit (best leftmost)
End;
return (failure)
end.
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E=(N)=g'(n) + h'(n)

Er (A)=g (A)+h (A)
= 0 +100
N
Er (B)=g (B)+h (B)
=1+96
=97
Er ©=g(C)+h’(C)
=2+093
A
Er (D)= g (D)+h (D)
=2+94
oo
Er (E)=9 (E)*h (E)
=(1+3)+90
A
Er (F)=g (F)+h (F)
=(1+2)+87
=90
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Er (G)=9g (G)+h (G)
=(2+2) +89
* = 9;:3 *
Er (H)=g (H)+h (H)
=(2+2) +87
=91
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Path1=GL2>Y1> T1 > 01 > H1 > Al>
Path2=GL2>Y1> T1 > 01> H1 > Al>
Path3=GL2>Y1> T1 > O1 > H1 > Al>
Path4=GL2>Y1> T1 > O1 > H1 > B1>
Path5=GL2>Y1> T1 > O1 > H1 > B1>
Path6=GL2>Y1> T1 > O1 > H1 > B1>
Path7=GL2>Y1> T1 > O1 > H1 > B1>

T>
T>
T>
u>
u>
u>
u>

J>E>B> A
K> F> B> A
K> F>C>A
L> F>B>A
L> F>C>A
M> G> C> A
M> G> D> A

Path8=GL2>Y1>T1>01>J1>Bl1>U>L>F>B >A

VY



Path9=GL2>Y1> T1>01>J1>B1>U>L>F>C >A

Path10=GL2> Y1>
Path11=GL2> Y1>
Path12=GL2> Y1>
Path13=GL2> Y1>
Path14=GL2> Y1>
Path15=GL2> Y1>
Path16=GL2> Y1>
Pathl7=GL2> Y1>
Path18=GL2> Y1>
Path19=GL2> Y1>
Path20=GL2> Y1>
Path21=GL2> Y1>
Path22=GL2> Y1>
Path23=GL2> Y1>
Path24=GL2> Y1>
Path25=GL2> Y1>
Path26=GL2> Y1>
Path27=GL2> Y1>
Path28=GL2> Y1>
Path29=GL2> Y1>
Path30=GL2> Y1>
Path31=GL2> Y1>
Path32=GL2> Y1>
Path33=GL2> Y1>
Path34=GL2> Y1>
Path35=GL2> Y1>
Path36=GL2> Y1>
Path37=GL2> Y1>
Path38=GL2> Y1>
Path39=GL2> Y1>
Path40=GL2> Y1>
Path41=GL2> Y1>
Path42=GL2> Y1>
Path43=GL2> Y1>
Path44=GL2> Y1>
Path45=GL2> Y1>
Path46=GL2> Y1>
Path47=GL2> Y1>
Path48=GL2> Y1>
Path49=GL2> Y1>
Path50=GL2> Y1>
Path51=GL2> Y1>

T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
u1>
u1>
u1>
u1>
ui>
ul>
ul>
ul>
ul>
ul>
ul>
ul>
ul>
uil>

01>
01>
01>
01>
01>
01>
01>
01> J1>
01> J1>
P1>J1> B1>
P1>J1> B1>
P1> J1> B1>
P1> J1> B1>
P1>J1> C1>
P1>J1> C1>
P1>J1> C1>
P1>J1> Cl>

J1>
J1>
J1>
J1>
J1>
J1>
J1>

B1>
B1>
C1>
C1>
C1>
C1>
C1>
C1>
C1>

U>M>G>C> A
Uu>M>G>D> A
U>L>F>B >A
U>L>F>C >A
U>M>G>C>A
Uu>M>G> D> A
V>N>G>C>A
V>N>G>D>A
V>0>H>D>A
U>L>F >B >A
U>L>F >C >A
U>M>G>C> A
U>M>G> D> A
U>L>F>B>A
U>L>F>C>A
U>M>G>C>A
U>M>G>D>A

P1>J1>Cl1>V>N>G>C >A
P1>J1>Cl1>V>N>G>D>A
P1>J1>Cl1>V>0>H>D>A

P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>

K1>
K1>
K1>
K1>
K1>
K1>
K1>
K1>

Cl1>
C1l>
Cc1>
Cc1>
C1>
C1>
C1>
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U>L>F>B>A
U>L>F>C>A
Uu>M>G>C>A
Uu> M>G>D>A
V>N>G>C>A
V>N>G>D>A
V>0>H>D>A

D1> W> P>H>D> A
J1>Bl1>U>
J1>Bl1>U>
J1>Bl1>U>
J1>Bl1>U>
J1>Cl>U>
J1>Cl>U>
J1>Cl>U>
J1>Cl>U>
J1>Cl>V>
J1>Cl>V>
J1>Cl>V>
Ki> Cl1> U> L> F>B> A
Ki> Cl1> U> L> F>C>A
Ki1> C1> U> M> G> C> A

L>F>B>A
L>F>C>A
M> G>C> A
M> G> D> A
L>F >B >A
L>F >C >A
M>G>C> A
M> G> D> A
N>G>C>A
N>G>D>A
O>H>D>A



Path52=GL2> Y1> Ul> P1> K1> C1> U> M> G> D> A
Path53=GL2> Y1> Ul1> P1> K1> C1> V> N> G>C>A
Path54=GL2> Y1> Ul1> P1> K1> C1> V> N> G>D> A
Path55=GL2> Y1> Ul1> P1> K1> C1> V> O> H>D> A
Path56=GL2> Y1> U1> P1> K1> D1> W> P> H> D> A
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#1 open ( Aigp)
Close ([ ])
# 2 open (Cgs,Dg6,Bg7)
Close ( A1)
#3 open (Fgo,Ggg)
Close ( AlOO;CQS)
# 4 open (Kgg,Lgs)
Close ( A100,Cos, Foo)
# 5 open (T74)
Close ( A100,Cos, Foo, Kga)
# 6 open (Alg;,Zes)
Close ( A100,Cos, Foo, Ksa, T74)
# 7 open (H1se)
Close (A100;C95! F90, K84; T74 ’A167)
#8 open (N145,Ol4g)
Close ( A100,Cos, Foo, Kea, T74 ,Alsr ,H1ss)
# 9 open (S1;7,R13)
Close ( A100,Cos, Foo, Kga, T74 ,Algr ,Hlss, N1ys)
# 10 open (X1)
Close ( A100,Cos, Foo, Kga, T74 ,Aler ,Hls, N1ss ,S137)
# 11 open (GL1s)
Close (A1001C951 F901 K841 T74 1A167 1H1561 N145 18137 ’XlZO)

d= (GL2) @ sthadll Gangll ) Jaa ol JU) 130 8 da ) &) oda () o3 elly

s JB A4S il State ) sedal Jlasall Capadl G AT Jlise CSlu O 2y die D2
Vo 2K S ol o pllaall Cargd) oo o Fles ) Ganall olai) g Cusn N s
Gslhaall Cargll il g5 mamaa el olatl sl (O1yg) State - 44 oy State
I3 pa AdS Hoeln g daa )yl sal) 02 (5 sbse O s dnle S A5 L J2a s GL2
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“rol LS g Aa )l sal) Sl A L) ol s
Path= GL2—> X1—> S1—> N1—>H1—>Al—>T—>K—>F—>C—>A
Best- 4zl s Jurii e 22¥ Hill-Climbing dae) ) 53 (8 Gaaa La galiil
sda Jae dagda S0y Uiyl b w¥1 Saadl cilj )53 saa) a5 First-Search
A aa) o) als a8 Cua d8aY ) Ale cllee 8 a5 State () Jagd Y due ) sal)
6 s ) BN o jal J8Y) AKY ) State ) 3a) s Gkl G Lae lat Leusi i
Al Al sal) 8 Leile a5 3l States I g Al sall o328 Jalai Y Cim BaY
sda Jand Cua AlE1 e rQOt — Adas e 323al 5 State <ilS 13 Y Hill-Climbing
OsS State (Aggg) G G duaa Ml JCEIL Best-First-Search e ) sal)
4 States ) A8lS 343 25 A o0 s Leile &35 3aa) 5 State Lo s sing 5V (5 sl
5% State I 1 5S Dyg - State I alsllh Jal ) a1 A0 028 2a8 Caa G (5 gisal
A e eyl Al pha (3lat Gllay g A5l A )l d) A il o3 38 Cgp (o8 5 95 44l
—rAglall &l ghadll #ine S5 (GL2) wosthaall aredl Y sea 5 State Dyg
#1 open ( Aigo)
Close ([ ])
# 2 open (Dgs,Bg7)
Close ( A1)
# 3 open (Hgy,Ggs,Bgy)
Close ( A100,Dgs)
# 4 open (Pgs,0gs,Gg3,Bo7)
Close ( Aigg,Dgs, Ho1)
#5 open (W5g,Xg0,08s,Go3,Bo7)
Close ( A1go,Dgs, Hor, Pga)
# 6 open (D21eo,E164,X50,088,Go3,Bg7)
Close ( A10,Dgs, Hot1, Pga,Wrg)
# 7 open (K1sg,L152,E164,Xg0,088,Go3,Bo7)
Close ( A100,Dgs, Hot, Pga,W79,D140)
# 8 open (P144,L155,E164,Xg0,0g5,Goe3,Bg7)
Close ( A1oo,Dgs, Hot, Pga,W1g,D1g0,K150)
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#9 open (Ulso, T1s4,L 1s2,E164,X50,088,Go3,Bo7)
Close ( A100,Dgs, Ho1, Pea, W79,D140,K150,P144)
# 10 open (Y11, T134,L 155,E164,Xg0,088,Go3,Bo7)
Close ( Ao0,Dgs, Hot, Psa,W79,D10,K150,P144,Ul3)
# 11 open (GL2,,T134,L15,,E164,Xg0,088,Gg3,Bg7)
Close ( A100,Dgs, Ho1, Pea,W79,D160,K150,P144,Ul30,Y 115)

GL27 525 slhaall Caagdl (gias el
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dal (e Gl aal 38y e Hill-Climbing (¥ 4l sall lee Cum oo slhadll
Le2 3Ll States ) AlS (3lay Cadld Cus aeal Caan () iy STy G sllaall Caagl) alal
States —) <ltiy 5 —all a2 Best-First-Search 4l A ) sall Je—us Laa
Caagl (3iads yal | jlue @l o) daa 3l a0 824 Jaa Las State Cos LVl Adlidll
(sl

Cangll Uiy Ll ol il e B3a 51 cyriea 3l sl o Uia 5 LaY) e Y
i) Euadl clilee 8 Al JSLE aal Jad o) Uikt 36 5l o305 o stlaal
(Hybrid Heuristic (naed) Ghliwl) il 4 5 ) o3 alasiuly (Heuristic search)

—1 U bl e GL2 aaghl (I Jsaasll (4 dpa ) sA1 s2a iSai Cua search

Path=GL2;>Y 15> U13;>P1.2> Kl50> D1gg >W79> Pgs> Hgy > Dos> Asgo
= (3) QA Jsil) (8 Ul dadiall jlsally amge g8 LS | 56 lusall 335 LS
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